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(54) COMPOSITION FOR HIGH-REFRACTIVE ELECTROCONDUCTIVE MATERIAL, TRANSPARENT 
ELECTROCONDUCTIVE MATERIAL AND REFLECTION-REDUCING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition for a high-refractive electroconductive nnaterial 
excellent in antistaticity and capable of forming a high-refractive film, and a transparent electroconductive 
material and a reflection-reducing material each obtained by using the same. 

SOLUTION: In the composition for a high-reftacGve electroconductive material comprising electroconductive 
fine particles (component A), dielectric fine particles having a refractive index of at least 2.0 (component B) 
and a binder (component C), the amounts of the component B and the component C are 5-100 pts.wt. and 
5-100 pts.wt., respectively, each based on 100 pts.wt. of the component A. 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The constituent for high refractive-index conductivity ingredients characterized by being the B 
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component 5 - the 1 00 weight sections, and the C component 5 - the 1 00 weight sections to the A component 
1 00 weight section in a conductive particle (A component), a with a refractive indexes of 2.0 or more dielectric 
particle (B component), and the constituent for high refractive-index conductivity ingredients that consists of a 

binder (C component). 

[Claim 2] The constituent for high refractive-index conductivity ingredients according to claim 1 whose 
conductive particle is at least one kind as which it is chosen out of the group which it becomes from indium 
oxide tin, tin oxide, antimony oxide tin, and zinc-oxide aluminum. 

[Claim 3] The constituent for high refractive-index conductivity ingredients according to claim 1 or 2 whose 
dielectric particle is at least one kind as which it is chosen out of the group which it becomes finom titanium 
oxide, cerium oxide, and a zinc oxide. 

[Claim 4] The constituent for high refractive-index conductivity ingredients of any one publication of claim 1 
whose whole product which a conductive particle occupies is more than a whole product that a dielectric 
particle occupies thru/or claim 3. 

[Claim 5] The constituent for high refractive-index conductivity ingredients of any one publication of daim 1 
whose binder is a binder containing a hardenability monomer thm/or claim 4. 

[Claim 6] The constituent for high refractive-index conductivity ingredients of any one publication of daim 1 
whose binder is a binder whose refractive index after hardening is 1 .55 or more thm/or claim 5. 
[Claim 7] The constituent for high refractive-index conductivity ingredients of any one publication of daim 1 
whose refractive index of the high refinactive-index conductivity ingredient constituent after hardening is 1 .65 or 
more thru/or daim 6. 

[Claim 8] The transparent conductive ingredient which applied the constituent for high refractive-index 
conductivity ingredients of any one publication of daim 1 thru/or daim 7 to the transparence base material. 
[Claim 9] The transparent conductive ingredient which the constituent for high refractive-index conductivity 
ingredients of any one publication of claim 1 thru/or daim 7 is applied [ ingredient ] to a transparence base 
material, and makes it come to harden it. 

[Claim 10] The decrease reflector which used the hardened material of the high refinactive-index conductivity 
constituent of any one publication of daim 1 thm/or daim 7 into the decrease reflecting layer. 
[Claim 11] The decrease reflector according to daim 10 whose surface-electrical-resistance value of a 
decrease reflecting layer is 1012ohms or less. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] electrification prevention - excelling - and high - it is related with the constituent for 
high refractive-index conductivity ingredients which can fomri the refractive index film, the transparent 
conductive ingredient using it, and a decrease reflector. 
[0002] 

[Description of the Prior Art] If the low refinactive-index layer which consists of matter of a low refractive index 
rather than a substrate is fomned in the outennost layer of drum of a transparence substrate by one fourth of 
the thickness (about 100nm) of light wavelength, a suri'ace echo decreases according to cross protection, and 
it is known that permeability will improve. 

[0003] Recently, in the field called on for reduction of the surface echo in transparence substrate parts, such 
as an electric product, an optical product, and building materials, the decrease reflector of multilayer which 
suppresses a surface echo is put in practical use by preparing one or more layers of layers from which a 
refractive index differs between a low refractive-index layer and a transparence substrate. The inorganic 
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material with the high refractive index of a metallic oxide etc. is used for the layer arranged at the interlayer of 
the decrease reflecting layer which constitutes this decrease reflector of multilayer. 

[0004] As the formation approach of a decrease reflecting layer, the two approaches of the wet coating 
method (JP,7-48543,A, JR9-314038A) stiffened after applying to a base material desiccation and if needed 
are mainly learned after vapor-depositing magnesium fluoride etc. in the state of the so-called dry coating 
method (JP,63-261646,A) which canies out sputtering, and a homogeneity solution thru/or dispersion liquid. 
The fomrier dry coating method had problems, like a large-sized facility of a high vacuum is required, and 
productivity is low among these. On the other hand, the latter wet coating metiiod has little 
plant-and-equipment investment, and it is excellent in respect of the response to productivity and 
large-area-izing. 

[0005] Also in a wet coating method with many advantages, the component which originates in a binder in 
addition to the particle of an inorganic material is contained in the layer of the high refractive index obtained 
eventually on the relation which once passes through a spreading process. Therefore, tiiere was a problem to 
which a refractive index becomes low compared with the case where the same inorganic substance is used, 
by dry coating. 

[0006] Moreover, in case a decrease reflector is used for an electric product or an optical product, in order to 
suppross adhesion of the dust to the firont face by static electricity, grant of an antistatic function is called for. 
The conductivity of extent from which a surface-electrical-resistance value is set to 1012ohms or less is 
required for the manifestation of this antistatic function. 

[0007] however, conductivity with expensive metallic oxides, such as indium oxide tin, antimony oxide tin, tin 
oxide, and antimony pentoxide acid zinc, - having (JP,5-290634,A, JP,11-314918,A, etc.) - it has the fault that 
a refractive index is low. Metallic oxides, such as the titanium oxide and cerium oxide which are used as a 
dielecbic to it, and a zinc oxide, have the fault that conductivity is low, although a refractive index is generally 
high. Thus, since the metallic oxide which has both properties did not exist, it was made difficult to have 
conductivity by wet coating and to form tiie layer which is fully a high refractive index. 
[0008] 

[Problem(s) to be Solved by the Invention] tiie object of ttiis invention - electrification prevention - excelling - 
and high ~ it is in offering the constituent for high refractive-index conductivity ingredients which can form the 
refractive index film, the transparent conductive ingredient using it, and a decrease reflector. 
[0009] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of said trouble, by using tiie 
high refiractive-index conductivity constituent which comes to contain a conductive particle, a dielectric particle, 
and a binder at a specific rate, this invention persons found out that the technical problem of this invention was 
solvable, and completed this invention. 

[0010] That is, the 1st invention is a constituent for high refractive-index conductivity ingredients characterized 
by being the B component 5 - the 100 weight sections, and tiie C component 5 - the 100 weight sections to 
the A component 1 00 weight section in a conductive partide (A component), a with a refractive indexes of 2.0 
or more dielectric particle (B component), and the constituent for high refractive-index conductivity ingredients 
that consists of a binder (C component). The 2nd invention is the constituent for high refractive-index 
conductivity ingredients of the 1st invention which is at least one kind chosen from the group which a 
conductive particle becomes firom indium oxide tin, tin oxide, antimony oxide tin, and zinc-oxide aluminum. 
The 3rd invention is the constituent for high refractive-index conductivity ingredients of the 1st invention which 
is at least one kind chosen from the group which a dielectiic particle becomes from titanium oxide, cerium 
oxide, and a zinc oxide, or tiie 2nd invention. The 4th invention is any one constituent for high refractive-index 
conductivity ingredients of tiie 1st invention whose whole product which a conductive particle occupies is 
more tiian a whole product tiiat a dielectric particle occupies thru/or the 3rd invention. 

[0011] The 5th invention is the 1st invention thru/or any 4th one constituent for high refractive-index 
conductivity ingredients which is the binder witii which a binder contains a hardenability monomer The 6th 
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invention is any one constituent for high refractive-index conductivity ingredients of the 1st invention whose 
binder is a binder whose refractive index after hardening is 1 .55 or more thru/or the 5th invention. The 7th 
invention is any one constituent for high refractive-index conductivity ingredients of the 1st invention whose 
refractive index of the constituent for high refractive-index conductivity ingredients after hardening is 1.65 or 
more thm/or the 6th invention. The 8th invention is the transparent conductive ingredient which applied any 
one constituent for high refractive-index conductivity ingredients of the 1 st invention thm/or the 7th invention to 
the transparence base material. The 9th invention is a transparent conductive ingredient which any one 
constituent for high refractive-index conductivity ingredients of the 1st invention thru/or the 7th invention is 
applied [ ingredient ] to a transparence base material, and makes it come to harden it. 
[0012] The 10th invention is the decrease reflector which used the hardened material of any one constituent 
for high refractive-index conductivity ingredients of the 1st invention thru/or the 7th invention into the decrease 
reflecting layer. The 11th invention is the decrease reflector of the 10th invention characterized by the 
surface-electrical-resistance value of a decrease reflecting layer being 1 01 2ohms or less. 
[0013] 

[Embodiment of the Invention] The constituents for high refractive-index conductivity ingredients of this 
invention are a conductive particle, a with a refractive indexes of 2.0 or more dielectric particle, and a 
constituent that consists of a binder In this invention, a conductive particle can give high conductivity to the 
ingredient after hardening. The conductive particle used for this invention is not limited especially if the object 
can be attained, and it can use all well-known things. For example, metallic oxides, such as a tin oxide 
(refractive index 2.0), phosphorus dope tin oxide (refractive index 2.0), indium oxide tin (refractive index 2.0), 
antimony oxide tin (refractive index 2.1), zino-oxide aluminum (refractive index 2.1), zinc-oxide aluminum 
(refractive index 2.1), and antimony pentoxide-zinc oxide (refractive index 2.0), are mentioned. In order to 
acquire high conductivity, tin oxide, indium oxide tin, antimony oxide tin, and zinooxide aluminum are 
mentioned preferably. 

[0014] As for the refractive index of a conductive particle, it is desirable that it is 1.8 or more, it is still more 
desirable that it is 1.9 or more, and it is 3.0 or less. It is difficult for the refiractive index of the ingredient after 
hardening to make it sufficiently high in less than 1.8 refractive index. The inclination which becomes difficult 
has atomization of the conductive matter exceeding 3.0, and it becomes less easy [ atomization ] to receive. 
[0015] In this invention, a dielectric particle can give a high refractive index to the ingredient after hardening. 
The refractive index of the dielectric particle used for this invention makes it requirements to be 2.0 or more, 
and are 2.1 or more and 3.0 or less preferably. It is difficult for the refiractive index of a constituent to be 
sufficiently high at less than 2.0, and for a refractive index to carry out, and the dielectric exceeding 3.0 is in 
the inclination for atomization to become difficult. For example, titanium oxide (refractive indexes 2.4-2.7), 
cerium oxide (refractive index 2.3), a zinc oxide (refractive index 2.1), a zirconium dioxide (refractive index 2.1), 
antimony oxide (refractive index 2.1), indium oxide (refractive index 2.0), etc. are mentioned. Preferably, 
titanium oxide, cerium oxide, and a zinc oxide are mentioned. 

[0016] As for the mean particle diameter of the aforementioned conductive particle and a dielectric partide, it is 
desirable that it is below light wavelength. Since transparency falls remart^ably when light wavelength was 
exceeded and a constituent Is applied, it is not desirable. It is [0017] v^ich is 0.1 micrometers or less still more 
preferably 0.2 micrometers or less especially preferably. The aforementioned dielectric particle needs to be 
contained in a constituent at a rate of the 5-100 weight section to the conductive particle 100 weight section, 
and is 10-70 weight section preferably [ it is desirable and ] to 10-80 weight section and a pan. The 
refractive index of the ingredient after hardening is not enough in their being under 5 weight sections, and 
since conductivity will fall remari^ably if the 100 weight sections are exceeded, it is not desirable. 
[0018] As for the whole product which a conductive particle occupies, in the constituent for high 
refractive-index conductivity ingredients of this invention, it is desirable that it is more than the whole product 
that a dielectric particle occupies. The product in this whole case is the summed-up value after breaking the 
addition weight of each particle by each specific gravity. Specific gravity is mentioned to "the chemistry goods 
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of 13398" (Chemical Daily, 1998) etc. here with tin oxide (specific gravity 6.9), titanium oxide (specific gravity 
3.8-4.2), cerium oxide (specific gravity 7.3), a zinc oxide (specific gravity 5.47-5.61), a zirconium dioxide 
(specific gravity 5.73), antimony oxide (specific gravity 5.2-5.4), etc. Since the conductivity of the ingredient 
after hardening will fall remarkably if the conductive whole particle product becomes less than the whole 
dielectric particle product, it is not desirable. 

[001 9] Moreover, the front face of a conductive particle and a dielectric particle can be embellished by various 
coupling agents etc. if needed. Organic acids, such as metal alkoxides, such as a silicon compound by which 
the organic pemriutation was canied out if considered as various coupling agents, and aluminum, titanium, a 
zirconium, antimony, a fatty acid, and a phosphoric acid, the salt of those, etc. are mentioned. Moreover, 
lightfastness can be raised by covering the front face of a dielectric particle with oxidation silicon etc. 
[0020] The spreading film can be made easy to be filled up with between particles at the time of hardening, 
and to fomi with a binder, in this invention. A binder makes requirements 5-100 weight **** rare ****** to the 
conductive particle 100 weight section, and its 10 - 90 weight **** rare ****** is desirable. Under in 5 weight 
sections, the degree of hardness of the ingredient after hardening falls, and if the 100 weight sections are 
exceeded, conductivity will fall remari<ably. 

[0021] It is not limited especially if this object can be attained as an ingredient used for a binder, and the 
organic substance, an inorganic substance, and its mixture can be used. In order to raise especially a degree 
of hardness, it is desirable that the hardenability monomer hardened with activity energy lines, such as heat or 
ultraviolet rays, and an electron ray, for a short time is included. 

[0022] As an example of the aforementioned hardenability monomer, silicon compounds, such as 
monofunctional or polyfunctional (meta) acrylic ester, and a tetra-ethoxy silane, are mentioned, for example. 
As polyfunctional (meta) acrylic ester, for example, a polyfunctional alcoholic derivative, polyethylene 
GURIKORUJI (meta) acrylate, polyurethane (meta) acrylate, etc. are mentioned. Moreover, you may have 
functional groups, such as a hydroxyl group and a phosphoric ester radical, in the structure. Although 
especially the refractive index of said binder is not limited, in order not to lower the refractive index of the 
hardened ingredient, it is desirable that it is the binder whose refinactive index of the binder after hardening is 
1 .48 or more, and it is still more desirable that it is within the limits of 1 .55 or more and 1 .80 or less. Since the 
refractive index of the ingredient which the refinactive index hardened less than by 1 .48 becomes low, it is not 
desirable. The activity of the hardenability monomer fl^om which the refractive index of the binder after 
hardening becomes 1.55 or more gives [ as opposed to / especially / a raise in the refractive index of the 
hardened ingredient ] effectiveness. Acquisition of the hardenability monomer to which the refiractive index of 
the binder after hardening will exceed 1 .80 on the other hand is not easy. 

[0023] What is necessary is just to have the polymerization initiation ability by UV in*adiation as said 
photopolymerization initiator Specifically For example, 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy - 
2-methyl- 1 -phenyl propane- 1 -ON , 2-methyl- 1 -[4-(methylthio) phenyl]-2-mol FER I NO propane- 1 -ON , 
Acetophenone system initiators, such as 1-[4-(2-hydroxy ethoxy) 

phenyl]-2-hydroxy-2-methyH-propane-1-ON; A benzoin. Benzoin system initiators, such as 2 and 
2-dimethoxy -1 and 2-bibenzyl-1-ON; A benzophenone, [4-(methyl phenylthio) phenyl] phenyl meta-non, a 
4-hydroxy benzophenone, Thioxan ton system initiators, such as benzophenone system initiator;2-chloro 
thioxan ton [, such as 4-phenylbenzo phenon, 3, 3', 4, and a 4-tetrapod (tert-butyl peroxide carbonyl) 
benzophenone ], 2, and 4-diethyl thioxan ton, etc. can be mentioned. It is desirable to use the initiator which 
has absorption in long wavelength comparatively espedally. These can be used as independent or mixture. 
Moreover, the approach of using together the reaction accelerator of adding the third class amines, such as 
p-dimethylamino ethyl benzoate ester and p-dimethylamino isoamyl benzoate ester, depending on the class 
of polymerization initiator may be used. As for the blending ratio of coal of a polymerization initiator, it is 
desirable that it is 0.01 - 20 weight section to the hardenability component 100 weight section in a binder. 
Since the surface hardness after hardening falls when the blending ratio of coal of an initiator exceeds under 
the 0.01 weight section and 20 weight sections, it is not desirable. 
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[0024] In the range which does not spoil the effectiveness of this invention other than the aforementioned 
compound, other components may be included in the constituent for high refractive-index conductivity 
ingredients. Especially other components are not limited and additives, such as an inorganic bulking agent, 
inorganic or an organic pigment, a polymer and a polymerization initiator, polymerization inhibitor, an 
anti-oxidant, a dispersant, a surface active agent, light stabilizer, an optical absorption agent, and a leveling 
agent, etc. are mentioned. When carrying out especially ultraviolet curing, it is desirable that a 
photopolymerization initiator is included. Moreover, as long as it makes it dry after membrane fomnation in a 
wet coating method, the solvent of the amount of arbitration can be added. 

[0025] By applying the constituent for high refractive-index conductivity ingredients of this invention to a 
transparence base material, a transparent conductive ingredient can be obtained by stiffening this further. 
[0026] Although not limited especially as construction material of a transparence base material, glass, 
polyethylene terephthalate (PET), a polycarbonate (PC), a polymethyl-methacrylate (PMMA) copolymer, 
triacetyl cellulose (TAG), polyolefine (PO), a polyamide (PA), a polyvinyl chloride (PVC), etc. can be 
mentioned preferably, for example. In light transmission, transparency here is 30% or more, and is 80% or 
more still more preferably 50% or more more preferably. 

[0027] Although not limited especially as a configuration of a transparence base material, the thing of the 
shape of tabular or a film is mentioned, for example. A film-like thing is preferably mentioned finom the point of 
productivity and transportability. As thickness of a film, a 10-500-micrometer thing is mentioned more 
preferably than the point of transparency and woricability. 

[0028] Especially the method of application of the constituent for high refractive-index conductivity ingredients 
of this invention to a transparence base material is not limited, but can take a well-known wet coating method. 
For example, the roll coat method, a spin coat method, a dip coating method, etc. are mentioned as a typical 
thing. In these, since the roll coat method can be formed continuously, it is more desirable than the point of 
productivity. Moreover, after fomriing a layer if needed, it can be made to harden with an exposure and heating 
of an activity energy line. The thickness of the transparence conductive layer which is the spreading film has 
desirable 0.05-20 micrometers. Since problems, such as lowering of transparency, will arise if it is difficult to 
acquire sufficient conductivity if thickness is set to less than 0.05 micrometers and it exceeds 20 micrometers, 
it is not desirable. 

[0029] By this invention, the surface-electrical-resistance value of a transparence electrical conducting 
material can be set to 1012ohms or less, and it is 1010ohms or less still more preferably. Since the antistatic 
effectiveness becomes less enough when it exceeds 1 012 ohms, it is not desirable. 

[0030] Moreover, a transparence conductive layer and one or more layers of layers which have other 
functions between transparence base materials may be formed. It is not limited especially as the formation 
approach of a layer with other functions, but a well-known approach can be taken. For example, the wet 
coating method of the dry coating methods, such as vacuum evaporationo and a spatter, a roll coat, a spin 
coat, a spray coat, etc. is mentioned. The ingredient to be used is not limited, either and one or more kinds 
can be made to give fijnctions, such as improvement in a degree of hardness, anti-dazzle ** Newton ring 
prevention, cutoff of the light of specific wavelength, improvement in adhesion, and color tone amendment, if 
needed. 

[0031] Moreover, since the ingredient which stiffened the constituent for high refractive-index conductivity 
ingredients of this invention combines a high reflnactive index and conductivity, it can make high 
optical-character ability and an antistatic function give by using as a high refractive-index layer of a decrease 
reflector 

[0032] When using the constituent for high refractive-index conductivity ingredients of this invention as a high 
refractive-index layer of a decrease reflector, it is desirable that the refractive index of the layer after hardening 
is 1.65 or more, and it is desirable that it is further 1.65 or more and 2.50 or less. In the thing exceeding less 
than 1 .65 and 2.50, since optical-character ability falls, it is not desirable. 

[0033] A decrease reflector can be fonned as structure of having a multilayer decrease reflecting layer 
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containing the high refractive-index layer which hardens the constituent for high refractive-index conductivity 
ingredients, and is obtained on a transparence base material. For exannple, two-layer structure which 
beconnes order from a low refractive-index layer and a high refractive-index layer from an outermost layer of 
drum; four layer systems which consist of a low refractive-index layer, a high refractive-index layer and the 
three-tiered structure; low refractive-index layer that consists of an inside refractive-index layer, a high 
refractive-index layer, an inside refractive-index layer, and a high refractive-index layer are mentioned. The 
thing of Iwo-layer structure is preferably mentioned from the viewpoint of productivity, cost, and a decrease 
reflection effect. 

[0034] Although the thickness of a decrease reflecting layer changes with configurations of the class of base 
material, a configuration, and a layer, the same thickness as light wavelength or the thickness not more than it 
is desirable per layer For example, when the decrease reflector of Iwo-layer expresses a decrease reflection 
effect to the human light, the thickness of thickness (nm) <=200 of 125-/nH<= high refractive-index layer/nH 
and a low refinactive-index layer is designed for the thickness of a high refractive-index layer as thickness (nm) 
<=165 of 100-/nL<= low refractive-index layer/nL. However, nH and nL are the refractive indexes of a high 
refractive-index layer and a low refractive-index layer, respectively. Moreover, the thing same as a 
transparence base material as the aforementioned transparent conductive ingredient can be used. 
[0035] in order to fonri a decrease reflecting layer, as a refractive index of a low refractive-index layer, the layer 
fomied is a low refiractive index firom the layer [ directly under ] of it - things are made into requirements and, 
as for the refractive index, it is desirable that it is in the range of 1 .40-1 .55. It is difficult to fomi a layer hard [ it is 
difficult to acquire decrease reflection effect sufficient in wet coating when exceeding 1 .55, and ] enough when 
it is less than 1.40. Moreover, the refractive index is not limited that what is necessary is just a layer with a 
refractive index lower [ an inside refinactive-index layer] than the high refiractive-index layer which canies out a 
laminating, and a refiractive index higher than a low refractive-index layer. 

[0036] In this invention, other decrease reflecting layers except the high refractive-index layer by the 
constituent for high refractive-index conductivity ingredients can use a well-known thing conventionally. 
[0037] As an ingredient of said low refractive-index layer, inorganic substances and fluorine-containing organic 
compounds, such as oxidation silicon, a fluoride lanthanum, magnesium fluoride, and cerous fluoride, can be 
used as independent or mixture. Moreover, a non-fluorine system monomer and a polymer can be used as a 
binder. 

[0038] Although especially the aforementioned fluorine-containing organic compound is not limited, 
monomers, such as fluorine-containing (meta) acrylic ester of many organic functions, fluorine-containing 
itaconic-add ester, a fluorine-containing maleate, and a fluorine-containing silicon compound, those polymers, 
etc. are mentioned, for example. The thing of structure which has the polymerization nature machine of 
monofunctional and many organic functions as a monomer is mentioned, and fluorine-containing (meta) 
acrylic ester is more desirable than a reactant viewpoint. An acrylic (meta) means an acrylic and/or 
methacrylic one here. Especially polyfunctional fluorine-containing (meta) acrylic ester is more desirable than 
the point of a degree of hardness and a refifBctive index. The layer of a low refractive index and a high degree 
of hardness can be made to form by stiffening these fluorine-containing organic compound. 
[0039] As the aforementioned monofunctional fluorine-containing (meta) acrylic ester, l-(meta) AKURIRO 
yloxy-1-perfluoroalkyl methane, 1-(meta) AKURIRO yloxy-2-perfluoroalkyl ethane, etc. are mentioned, for 
example. As for a perfluoroalkyi radical, the shape of the shape of a cariDon number 1 thru/or a straight chain 
of 8 and branching and an annular thing are mentioned. 

[0040] As the aforementioned polyfunctional fluorine-containing (meta) acrylic ester, the fluorine-containing 
(meta) acrylic ester of two organic functions thru/or four organic functions is mentioned preferably, the - inside 
- two - organic functions - fluorine-containing (meta) - acrylic ester - ****** - for example - one - two - Jl ~ 
(meth)acryloyloxy - three - perfluoroalkyi - butane - two - hydroxy one - one - H - one - H - two - H - three 
~ H - three ~ H - perfluoroalkyi - two ~ ' - two - ' - a screw - {(meta) - acryloyi - oxymethyl -} - propionate ~ 
alpha - omega - J I (meta) - acryloyi - oxymethyl ~ perfluoro - an alkane - etc. - desirable - it can mention . 
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As for a perfluoroalkyi radical, the shape of the shape of a carbon number 1 thru/or a straight chain of 11 and 
branching and an annular thing are mentioned, and, as for ****** and a perfluoro alkane radical, a straight 
chain-like thing is mentioned preferably. These Jl (meta) acrylic ester can be used as independent or mixture 
on the occasion of an activity. 

[0041] As fluorine-containing polyfunctional (meta) acrylic ester other than the further aforementioned 2 
organic functions, the fluorine-containing polyfunctional (meta) acrylic ester of three organic functions and four 
organic functions is mentioned, this ~ three - organic functions - fluorine-containing - polyfunctional (meta) - 
acrylic ester - an example - ****** - for example - two - (meth)acryloyloxy - one - H ~ one - H - two - H - 
three - H - three - H - perfluoroalkyi - two - ' - two - ' - a screw ~ {(meta) - acryloyi - oxymethyl •-} - 
propionate - etc. - mentioning - having . As for a perfluoroalkyi radical, the shape of the shape of a carbon 
number 1 thru/or a straight chain of 11 and branching and an annular thing are mentioned preferably. 
[0042] Moreover, as an example of the fluorine-containing polyfunctional (meta) acrylic ester of four organic 
functions, they are alpha, beta, y, and omega-tetra-(meth)acryloyloxy. - An alphaH, alphaH, betaH, gammaH, 
gammaH, xH, xH and yH, omegaH, and omegaH-perfluoro alkane etc. can be mentioned preferably. As for a 
perfluoro alkane radical, the thing of the shape of a carbon number 1 thru/or a straight chain of 14 is 
mentioned preferably. On the occasion of an activity, the aforementioned fluorine-containing polyfunctional 
(meta) acrylic ester can be used as independent or mixture. 

[0043] As a concrete example of the aforementioned fluorine-containing silicon compound, trimethoxysilane 
(1H, 1H, 2H, 2H-perfluoroalkyl) etc. can be mentioned preferably. As for a perfluoroalkyi radical, the shape of 
the shape of a carbon number 1 thru/or a straight chain of 10 and branching and an annular thing are 
mentioned preferably. 

[0044] As a polymer of the aforementioned fluorine-containing organic compound, a straight chain-like 
polymers [, such as a homopolymer of the aforementioned monofunctional fluorine-containing monomer, a 
copolymer, or a copolymer with the monomer which does not contain a fluorine, ], polymer [ which includes a 
ring and heterocycle in a chain ], annular polymer, and tandem-type polymer etc. is mentioned. 
[0045] As the aforementioned non-fluorine system monomer, a well-known thing can be used conventionally. 
For example, silicon compounds, such as acrylic ester (meta) of monofunctional or many organic functions 
and a tetra-ethoxy silane, etc. are mentioned. 

[0046] Moreover, in the range which does not spoil the effectiveness of this invention other than the 
aforementioned compound, other components may be included in decrease reflecting layers, such as a low 
refractive-index layer. Especially other components are not limited and additives, such as an inorganic bulking 
agent, inorganic or an organic pigment, a polymer and a polymerization initiator, polymerization inhibitor, an 
anti-oxidant, a dispersant, a surface active agent, light stabilizer, an optical absorption agent, and a leveling 
agent, etc. are mentioned. When carrying out especially ultraviolet curing, it is desirable to use a 
photopolymerization initiator. Moreover, as long as it makes it dry after membrane formation in a wet coating 
method, the solvent of the amount of arbitration can be added. 

[0047] After applying and forming membranes to a base material with a wet coating method, decrease 
reflecting layers, such as a high refractive-index layer by the constituent for high refractive-index conductivity 
ingredients and a low refractive-index layer using said compound, and an inside refractive-index layer, can 
perfonn a hardening reaction if needed with an exposure and heating of heat, ultraviolet rays, an electron ray, 
etc. of an activity energy line, and can form a layer. Moreover, in the case of the constituent containing a 
solvent, a solvent can be dried before performing a hardening reaction. 

[0048] What is necessary is just to have the polymerization initiation ability by UV in^adiation as said 
photopolymerization initiator. Specifically For example, 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy - 
2-methyH -phenyl propane-1 -ON, 2-methyl-1 -[4-(methylthio) phenyl]-2-mol FERINO propane-1-ON, 
Acetophenone system initiators, such as 1-[4-(2-hydroxy ethoxy) 

phenyl]-2-hydroxy-2-methyl-1-propane-1-ON; A benzoin, Benzoin system initiators, such as 2 and 
2-dimethoxy -1 and 2-bibenzyl-1-ON; A benzophenone, [4-(methyl phenylthio) phenyl] phenyl meta-non, a 
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4-hydroxy benzophenone, Thioxan ton system initiators, such as benzophenone system initiator;2-chloro 
thioxan ton [, such as 4-phenylbenzo phenon, 3, 3', 4, and a 4'-tetrapod (tert-butyl peroxide carbonyl) 
benzophenone ], 2, and 4-diethyl thioxan ton, etc. can be mentioned. These can be used as independent or 
mixture. Moreover, the approach of using together the reaction accelerator of adding the third class amines, 
such as p-dimethylamino ethyl benzoate ester and p-dimethylamino isoamyl benzoate ester, depending on 
the class of polymerization initiator may be used. As for the blending ratio of coal of a polymerization initiator, it 
is desirable that it is 0.01 - 20 weight section to the hardenability component 100 weight section of a decrease 
reflecting layer. Since the surface hardness after hardening falls when the blending ratio of coal of an initiator 
is under the 0.01 weight section, a refractive index rises when 20 weight sections are exceeded and 
polymerization hardening is canied out, and a desired decrease reflecting layer cannot be fonmed, it is not 
desirable. 

[0049] Said spreading can use the method of application of wet coating usually used. Specifically, the roll coat 
method, a dip coating method, a spin coat method, etc. are mentioned. When mass-production nature is 
taken into consideration, the roll coat method is desirable. It applies so that the thickness after desiccation and 
hardening may tum into predetemriined thickness by these approaches. 

[0050] For example, the class of black light used when UV irradiation perfomris a hardening reaction will not 
be limited especially if generally used, for example, a low pressure mercury lamp, a high-pressure 
mercury-vapor lamp, an ultrahigh pressure mercury lamp, a metal halide lamp, a xenon lamp, etc. are 
mentioned. As conditions for UV inradiation, 10 or more mJs of quantity of radiation are desirable, and its 100 
or more mJs are still more desirable. Since sufficient surface hardness is not obtained after polymerization 
hardening when there is less quantity of radiation? than 10mJ(s), it is not desirable. Moreover, after 
polymerization hardening, postcure by UV irradiation may be perfonned once [ further ] or more. As for the 
oxygen density at the time of UV inradiation, it is desirable to hold dosm the time of polymerization hardening 
and postcure to 1 000 ppm or less by blowing inert gas, such as nitrogen and an argon. 
[0051] Even after forming layers, such as a low refractive-index layer, as a surface-electrical-resistance value 
of a decrease reflecting layer on the layer which consists of a conductive high refractive-Index constituent, it is 
desirable that it is 1012ohms or less, and it is still more desirable that it is lOIOohms or less. Since the 
antistatic effectiveness becomes less enough when it exceeds 1012 ohms, it is not desirable. 
[0052] Furthermore, an one or more-layer layer can be fomried between a transparence base material and a 
decrease reflecting layer This layer can use an inorganic substance, the organic substance, or such mixture. 
The thickness has desirable 0.005-30 micrometers, and especially the fonnation approach of a layer is not 
limited. Moreover, one or more kinds of functions, such as cutoff of the light of specific wavelength, such as 
improvement in a degree of hardness, anti-dazzle ** Newton ring prevention, an ultraviolet-rays region, and a 
near infrared ray region, improvement in the adhesion between layers, and color tone amendment, can be 
given to these layers. When canying out a laminating more than two-layer, a function which is different in each 
may be given. Grant of each function can use a well-known approach. It is desirable to prepare the rebound 
ace court layer especially aiming at improvement in a degree of hardness. 

[0053] For example, when preparing a rebound ace court layer, an inorganic material, organic materials, or 
such mixture can be used. As an organic material used, hardened materials, such as silicon compounds, 
such as many organic functions or monofunctional acrylic ester (meta), and a tetra-ethoxy silane, are 
mentioned, for example. It is more desirable than the viesA/point of coexistence of productivity and a degree of 
hardness that it is especially the polymerization hardened material of an ultraviolet-rays hardenability 
polyfunctional acrylate monomer constituent. 

[0054] It is not limited especially as said ultraviolet-rays hardenability polyfunctional acrylate monomer 
constituent, and the component of remaining as it is or others can be added, and the thing which mixed one or 
more kinds of well-known ultraviolet-rays hardenability polyfunctional acrylate monomers, or well-known 
ultraviolet-rays hardenability rebound ace court material can be used. As an ultraviolet-rays hardenability 
polyfunctional acrylate monomer Although not limited especially, for example Dipentaerythritol hexaacrylate, 
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Tetramethylolmethane tetraacrylate , tetramethylolmethane triacrylate, Pentaerythritol pentaacrylate, 
trimethylolpropane triacrylate, Polyfunctional alcoholic derivatives, such as 1 ,6-hexanediol diacrylate, 1 , and 
6-screw (3-acryloyloxy-2-hydroxy propyioxy) hexane, polyethylene-glycol diacrylate, polyurethane acrylate, 
etc. are mentioned. 

[0055] In the range which does not spoil the effectiveness of this invention other than the aforementioned 
compound, other components may be included in a rebound ace court layer Especially other components 
are not limited and additives, such as inorganic or an organic bulking agent, inorganic or an organic particle, 
inorganic or an organic pigment, a polymer and a polymerization initiator, polymerization inhibitor, an 
anti-oxidant, a dispersant, a surface active agent, light stabilizer, an optical absorption agent, and a leveling 
agent, etc. are mentioned. When canying out especially ultraviolet curing, it is desirable to use a 
photopolymerization initiator Moreover, as long as it makes it dry after membrane fomnation in a wet coating 
method, the solvent of the amount of arbitration can be added. 

[0056] Moreover, especially the fomriation approach of a layer can be fornied by the general wet coat methods, 
such as a roll coat and a die coat, when it is not limited but an organic material is used. The fonned layer can 
perfomn a hardening reaction by the activity energy-line exposure of heating, an ultraviolet rays, an electron 
ray, etc., etc. if needed. 

[0057] The aforementioned decrease reflector can be used for the application which needs a decrease 
reflection effect, high light transmission, and antistatic ability. It can use in order to suppress a sur^ce echo of 
an electronic image display device especially. In using for these applications, it prepares a glue line in the field 
which does not form the decrease reflecting layer of a decrease reflector beforehand, and it sticks on an 
object and can use for it. Although not limited especially as an ingredient used for a glue line, an acrylic binder, 
ultraviolet curing mold adhesives, heat-curing mold adhesives, etc. can be mentioned, for example. Moreover, 
one or more kinds of functions, such as cutoff of the light of specific wavelength, improvement in contrast, and 
color tone amendment, can be given to this glue line. 

[0058] As the aforementioned electronic image display device, the Braun tube, a plasma display (PDF), a 
liquid crystal display, etc. can be mentioned, for example. It can be made to be able to stick through a glue line 
and can use so that the field which does not form the decrease reflecting layer of a decrease reflector may 
touch the transparent material annanged in direct or a front face to this front face. 

[0059] 

[Example] Hereafter, based on an example, it explains to a detail further. 

As an example 1 conductivity particle, 0.05 micrometers of mean diameters, a refiractive index 2.0, the indium 
oxide tin particle of specific gravity 6.5 (It abbreviates to an ITO particle hereafter.) As the ethanol 
dispersion-liquid 70 weight section and a dielectric particle, 10% of the weight The mean particle diameter of 
0.07 micrometers, A refractive index 2.3, the 1 0-% of the weight isopropanol (IPA) dispersion-liquid 30 weight 
section of the cerium oxide particle of specific gravity 7.3, The tetramethylolmethane triacrylate 2 weight 
section and the photopolymerization initiator (product made from trade name "IRGACURE 907" tiba special 
tee KEMIKARUZU) 0.1 weight section were mixed as a binder, and Constituent A (the constituent A for high 
refractive-index conductivity ingredients) was produced. 

[0060] The thickness of a layer was adjusted and applied so that the wavelength of the light which shows 
lambda/4 for the obtained constituent A by desiccation thickness by the dip coater (Japan cedar Yamamoto 
physicochemistry device incorporated company make) on the acrylic board (a trade name 
"DERAGURASUA", Asahi Chemical Industry Co., Ltd, make) of 2mm in thickness and a refractive index 1.49 
might be set to about 550nm. It hardened by irradiating [ at 90 degrees C / for 1 minute ] the ultraviolet rays of 
400mJ after desiccation using 120W high-pressure mercury-vapor lamp under nitrogen-gas-atmosphere 
mind with a black light (Iwasaki Electric Co., Ltd. make), and the transparent conductive ingredient A was 
produced. 

[0061] The refractive index after hardening of a constituent, the refractive index after hardening of a binder, 
and the surface-electrical-resistance value were measured by the following approaches, and the result was 

10/27 



J P-A-2002- 167576 



shown in a table 1 . The refractive index after hardening of a constituent: 400-700nm 5 degrees and -5-degree 
regular-reflection spectrum \A/ere nneasured for what damaged the rear face of a transparent conductive 
ingredient with the sandpaper, and was smeared away in the black coatings with the spectrophotometer 
("U-best 50", Jasco Corp. make). According to the following fomriulas 1, the refractive index was calculated 
from the maximum reflectance Rmax read in the reflectance spectrum. 



[0063] The refiractive index after hardening of a binder: The sample which applied the constituent except a 
conductive particle and a dielectric particle to the PET film (a trade name "A4100", Toyobo Co., Ltd. make) of 
188 micrometers in thickness and a refr-active index 1.64, and was hardened was created. 400-700nm 5 
degrees and -5-degree regular-reflection spectrum were measured for what damaged the rear face with the 
sandpaper and was smeared away in the black coatings with the spectrophotometer ("U-best 50", Jasco Corp. 
make). According to the following fbmiulas 2, the refractive index was calculated from the minimum reflection 
factor Rmin read in the reflectance spectrum. 



L i.«4+(/W>4r-©Wfc1KDlH«TW 

[0065] Surface-electrical-resistance value: The surface-electrical-resistance value of a transparent conductive 
ingredient was measured with the surface-electrical-resistance plan ("DSM8103", Toa Electronics, Ltd. make). 
[0066] Constituent B (the constituent B for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient B were produced like the example 1 except having used the 10-% of the weight ethanol 
dispersion-liquid 30 weight section of the titanium oxide particle of 0.04 micrometers of mean diameters, a 
refractive index 2.5, and specific gravity 4.9 as an example 2 dielectric particle. The refractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1, and the result was shown in a table 1. 

[0067] Constituent C (the constituent C for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient C were produced like the example 1 except having used the 1 0-% of the weight toluene 
dispersion liquid of the antimony oxide tin particle (it abbreviates to an ATO particle hereafter.) of 0.05 
micrometers of mean diameters, a refiractive index 2.1, and specific gravity 5.2 as an example 3 conductivity 
particle. The refiractive index and surface-electrical-resistance value after hardening of a binder and the 
obtained constituent were measured by the same approach as an example 1 , and the result was shown in a 
table 1. 

[0068] Constituent D (the constituent D for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient D were produced like the example 1 except having used the 10-% of the weight IRA 
dispersion liquid of the tin oxide particle of the mean particle diameter of 0.03 micrometers, a refractive index 
2.0, and spedfic gravity 6.9 as an example 4 conductivity particle, and having used the 10-% of the weight 
ethanol dispersion liquid of the zinc-oxide particle of the mean particle diameter of 0.04 micrometers, a 
refractive index 2.1, and specific gravity 5.5 as a dielectric particle. The refiractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1 , and the result was shown in a table 1 . 

[0069] Constituent E (the constituent E for high refractive-index conductivity ingredients) and the transparent 



[0062] 
[Equation 1] 




[0064] 
[Equation 2] 
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conductive ingredient E were produced for DESORAITO Z9001 (product made from JSR, Inc.) of a refractive 
index 1 .59 like the example 1 as example 5 binder except **** for 2 weight sections. The refractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1 , and the result was shown in a table 1 . 

[0070] Constituent F (the constituent F for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient F were produced like the example 1 except having used the 10-% of the weight IPA 
dispersion-liquid 40 weight section of a cerium oxide particle as an example 6 conducfivity particle as the 
1 0-% of the weight ethanol dispersion-liquid 60 weight section of an ITO particle, and a dielectric particle. The 
refractive index and surface-eleclrical-resistance value after hardening of a binder and the obtained 
constituent were measured by the same approach as an example 1 , and the result was shown in a table 1 . 
[0071] The tetramethylolmethane triacrylate 2 weight section and the photopolymerization initiator (product 
made from trade name "IRGACURE 907' tiba special tee KEMIKARUZU) 0.1 weight section were mixed as 
the 10-% of the weight ethanol dispersion-liquid 100 weight section of the ITO particle of 0.05 micrometers of 
example of comparison 1 mean diameters, and a binder, and Constituent G (the constituent G for conductive 
ingredients) and the transparent conductive ingredient G were produced. The refractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1 , and the result was shown in a table 1. 

[0072] The tetramethylolmethane triacrylate 2 weight section and the photopolymerization initiator (product 
made from trade name "IRGACURE 907" tiba special tee KEMIKARUZU) 0.1 weight section were mixed as 
the 10-% of the weight isopropanol dispersion-liquid 100 weight section of the cerium oxide particle of 20.07 
micrometers of examples of a comparison, and a binder, and Constituent H and the transparent material H 
were produced. The refiractive index and surface-electrical-resistance value after hardening of a binder and 
the obtained constituent were measured by the same approach as an example 1 , and the result was shown in 
a table 1 . 

[0073] Constituent I and the transparent material I were produced like the example 1 except having used the 
10-% of the weight IRA dispersion-liquid 70 weight section of a cerium oxide particle with a mean particle 
diameter of 0.07 micrometers as an example of comparison 3 conductivity particle as the 10-% of the weight 
ethanol dispersion-liquid 30 weight section of an ITO particle with a mean particle diameter of 0.05 
micrometers, and a dielectric particle. The refractive index and surface-electrical-resistance value after 
hardening of a binder and the obtained constituent were measured by the same approach as an example 1 , 
and the result was shown in a table 1 . 
[0074] 
[A table 1] 



12/27 



JP-A-2002-167576 









mm 




2 


3 


4 


5 






2 






A 




C 


D 


E 


F 




H 


1 




no 


rro 






rro 


ITO 


no 


— 


rro 








1< 














































2J 


— 


2J 














100/42.9 














14 


u 


ts 


2J 


tM 










1.51 










i.m 




1J1 


1.S1 


























^3 X t«|* 

















[0075] A refractive index becomes 1 .65 or more and the hardened material of the constituent in an example 1 
thru/or an example 6 is a high refractive index. Moreover, the surface-electrical-resistance value is in the 
range of 109-1 01 2ohm, and shows sufficient surface-electrical-resistance value for electrification prevention. 
To it, in the example 1 of a comparison, a refractive index is as low as 1 .61 , and 1014 ohms and the antistatic 
effectiveness are not acquired for the surface-electricakresistance value in the example 2 of a comparison. In 
the example 3 of a comparison, although a refractive index is high, the antistatic effectiveness is not fully 
acquired. 

[0076] The example 1 (low refractive-index layer coating liquid for decrease reflectors) of manufacture 
1, 2, 9, 10-tetra-acryloyloxy - 4, 4, 5, 5, 6, 6, 7, and 7-octafluoro decane 50 weight section, The 30% 
dispersion-liquid (trade name "XBA-ST" Nissan chemistry incorporated company make) 120 v\/eight section of 
silica gel particles, 2', 2'-screw (meta) (acryloyi oxymethyl) propionic add (2-hydroxy) - 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 
9, 9, 1 0, 1 0, 1 1 , 11 , and 1 1-nonadeca fluoro undecyl, Ten weight sections, the butyl alcohol 900 weight section, 
and the photopolymerization initiator (trade name "KAYACURE BMS", Nippon Kayaku Co., Ltd. make) 5 
weight section were mixed, and the low refiractive-index layer coating liquid for decrease reflectors was 
prepared. 

[0077] The example 2 (rebound ace court layer coating liquid for decrease reflectors) of manufacture 
The dipentaerythritol hexaacrylate 70 weight section, the thoria krill acid tetramethylolmethanes 20 and 1, the 
6-screw (3-acryloyloxy-2-hydroxy propyloxy) hexane 30 weight section, the photopolymerization initiator 
(pnDduct made ftom trade name "IRGACURE 184" tiba special tee KEMIKARUZU) 4 weight section, and the 
IPA100 weight section were mixed, and the rebound ace court layer coating liquid for decrease reflectors 
(HC-1) was prepared. 

[0078] On the PET film (a trade name "A4100", Toyobo Co., Ltd. make) whose example 7 thickness is 188 
micrometers, the rebound ace court layer coating liquid for decrease reflectors (HC-1) prepared in the 
example 2 of manufacture was applied so that it might become about 4 micrometers of desiccation thickness 
by the bar coating machine, and it hardened by irradiating the ultraviolet rays of 400mJ(s) using a black light 
(the Iwasaki Electric Co., Ltd. make, 120W high-pressure mercury-vapor lamp), and the rebound ace court 
processing PET film was produced. 

[0079] It hardened by adjusting the thickness of a layer and inradiating the ultraviolet rays of 400mJ after 
spreading using a black light (it being 120W high-pressure mercury-vapor lamp under the Iwasaki Electric Co., 
Ltd. make and nitrogen-gas-atmosphere mind) so that the wavelength of the light which shows lambda/4 by 
desiccation thickness may be set to about 550nm in the constituent A moreover prepared in the example 1 by 
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the dip coater (Japan cedar Yamamoto physicochemistry device incorporated company make). The decrease 
reflector was produced, when it applied and desiccation thickness hardened it similarly on it, respectively, after 
adjusting the low refractive-index layer coating liquid for decrease reflectors prepared in the example 1 of 
manufacture, as 550nm shows the minimum reflection factor. 

[0080] The minimum reflection factor and surface-electrical-resistance value of a decrease reflector which 
were acquired were measured as follows. The result was shown in a table 2, respectively. 
The minimum reflection factor: 400-700nm 5 degrees and -5-degree regular-reflection spectrum were 
measured for what damaged the rear face of a conductive decrease reflector with the sandpaper, and was 
smeared away in the black coatings with the spectrophotometer ("U-best 50", Jasco Corp. make). And the 
minimal value of a reflection factor was read in the reflectance spectrum, and it considered as the minimum 
reflection factor. 

Surface-electrical-resistance value: It measured with the surface-electrical-resislance meter C'DSM8103", Toa 
Electronics, Ltd. make). 

[0081] The decrease reflector was produced like the example 7 except having replaced with the example 8 - 
the 12 constituent A, and having used the constituent (B, C, D, E, F), respectively. Moreover, measurement of 
the minimum reflection factor of a decrease reflector and a surface-electrical-resistance value was performed 
like the example 7. The result was shown in a table 2, respectively. 

[0082] The decrease reflector was produced like the example 7 except having replaced with the example 4 of 
a comparison - the 6 constituent A, and having used the constituent (G, H, I), respectively. Moreover, 
measurement of the minimum reflection factor of a decrease reflector and a surface-electrical-resistance 
value was performed like the example 7. The result was shown in a table 2, respectively. 
[0083] 
[A table 2] 
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[0084] In an example 7 thru/or an example 12, the manufactured decrease reflector has the 1% or less of the 
minimum reflection factors, and an antistatic function. To it, in the example 4 of a comparison, a reflection 
factor is high, and antistatic ability comes out enough and it turns out by the examples 5 and 6 of a 
comparison that there is nothing. 
[0085] 

[Effect of the Invention] electrification prevention - excelling - and high - the constituent for high 
refractive-index conductivity ingredients which can fbmri the refractive index film is obtained. Moreover, a 
refractive index becomes 1.65 or more and the transparent conductive ingredient equipped with the hardened 
material of a high refractive-index conductivity constituent is a high refractive index. Moreover, the 
surface-electrical-resistance value is in the range of 109-1 01 2ohm, and shows sufficient 
surface-electrical-resistance value for electrification prevention. Moreover, the decrease reflector which used 
the hardened material of the constituent for high refractive-index conductivity ingredients into the decrease 
reflecting layer shows the 1% or less of the minimum reflection factors, and the engine performance which 
was excellent in the antistatic function. 



14/27 



JP-A-2002-167576 



TECHNICAL FIELD 

[Field of the Invention] electrification prevention - excelling - and high - it is related with the constituent for 
high refractive-index conductivity ingredients \A4iich can fonn the refractive index filnn, the transparent 
conductive ingredient using it, and a decrease reflector. 



PRIOR ART 



[Description of the Prior Art] If the low refractive-index layer which consists of matter of a low refractive index 
rather than a substrate is formed in the outermost layer of drum of a transparence substrate by one fourth of 
the thickness (about 100nm) of light wavelength, a surface echo decreases according to cross protection, and 
it is known that permeability will improve. 

[0003] Recently, in the field called on for reduction of the surface echo in transparence substrate parts, such 
as an electric product, an optical product, and building materials, the decrease reflector of multilayer which 
suppresses a surface echo is put in practical use by preparing one or more layers of layers firom which a 
refractive index differs between a low refractive-index layer and a transparence substrate. The inorganic 
material with the high refractive index of a metallic oxide etc. is used for the layer anranged at the interlayer of 
the decrease reflecting layer which constitutes this decrease reflector of multilayer 

[0004] As the formation approach of a decrease reflecting layer, the two approaches of the wet coating 
method (J P, 7-48543, A, JR9-314038A) stiffened after applying to a base material desiccation and if needed 
are mainly leamed after vapor-depositing magnesium fluoride etc. in the state of the so-called dry coating 
method (JP,63-261646,A) which canies out sputtering, and a homogeneity solution thru/or dispersion liquid. 
The former dry coating method had problems, like a large-sized facility of a high vacuum is required, and 
productivity is low among these. On the other hand, the latter wet coating method has little 
plant-and-equipment investment, and it is excellent in respect of the response to productivity and 
large-area-izing. 

[0005] Also in a wet coating method with many advantages, the component which originates in a binder in 
addition to the particle of an inorganic material is contained in the layer of the high refractive index obtained 
eventually on the relation which once passes through a spreading process. Therefore, there was a problem to 
which a refractive index becomes low compared with the case where the same inorganic substance is used, 
by dry coating. 

[0006] Moreover, in case a decrease neflector is used for an electric product or an optical product, in order to 
suppress adhesion of the dust to the front face by static electricity, grant of an antistatic function is called for. 
The conductivity of extent from which a surface-electrical-resislance value is set to 1012ohms or less is 
required for the manifestation of this antistatic function. 

[0007] however, conductivity with expensive metallic oxides, such as indium oxide tin, antimony oxide tin, tin 
oxide, and antimony pentoxide acid zinc, - having (J P, 5-290634, A, JP, 11-31 491 8,A, etc.) - it has the fault that 
a refractive index is low. Metallic oxides, such as the titanium oxide and cerium oxide which are used as a 
dielectric to it, and a zinc oxide, have the fault that conductivity is low, although a refractive index is generally 
high. Thus, since the metallic oxide which has both properties did not exist, it was made difficult to have 
conductivity by wet coating and to form the layer which is fully a high refractive index. 



EFFECT OF THE INVENTION 



[Effect of the Invention] electrification prevention ~ excelling - and high ~ the constituent for high 
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refractive-index conductivity ingredients which can form the refractive index filnn is obtained. Moreover, a 
refractive index becomes 1.65 or more and the transparent conductive ingredient equipped with the hardened 
material of a high refractive-index conductivity constituent is a high refinactive index. Moreover, the 
surface-electrical-resistance value is in the range of 109-1 01 2ohm, and shows sufficient 
surface-electrical-resistance value for electrification prevention. Moreover, the decrease reflector which used 
the hardened material of the constituent for high refractive-index conductivity ingredients into the decrease 
reflecting layer shows the 1% or less of the minimum reflection factors, and the engine performance which 
was excellent in the antistatic function. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] the object of this invention - electrification prevention - excelling - 
and high - it is in offering the constituent for high refractive-index conductivity ingredients which can form the 
refractive index film, the transparent conductive ingredient using it, and a decrease reflector. 



MEANS 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of said trouble, by using the 
high refractive-index conductivity constituent which comes to contain a conductive particle, a dielectric particle, 
and a binder at a specific rate, this Invention persons found out that the technical problem of this invention was 
solvable, and completed this invention. 

[0010] That is, the 1st invention is a constituent for high refractive-index conductivity ingredients characterized 
by being the B component 5 - the 100 weight sections, and the C component 5 - the 100 weight sections to 
the A component 1 00 weight section in a conductive particle (A component), a with a refractive indexes of 2.0 
or more dielectric particle (B component), and the constituent for high refractive-index conductivity ingredients 
that consists of a binder (C component). The 2nd invention is the constituent for high refractive-index 
conductivity ingredients of the 1st invention which is at least one kind chosen from the group which a 
conductive particle becomes from indium oxide tin, tin oxide, antimony oxide tin, and zinc^oxide aluminum. 
The 3rd invention Is the constituent for high reflnactive-index conductivity ingredients of the 1 st invention which 
Is at least one kind chosen from the group which a dielectric particle becomes firom titanium oxide, cerium 
oxide, and a zinc oxide, or the 2nd invention. The 4th invention is any one constituent for high refractive-index 
conductivity ingredients of the 1st invention whose whole product which a conductive particle occupies is 
more than a whole product that a dielectric particle occupies thru/or the 3rd invention. 
[0011] The 5th invention Is the 1st invention thru/or any 4th one constituent for high refractive-index 
conductivity ingredients which is the binder with which a binder contains a hardenability monomer. The 6th 
invention is any one constituent for high refractive-index conductivity ingredients of the 1st invention whose 
binder is a binder whose refractive index after hardening is 1.55 or more thru/or the 5th invention. The 7th 
invention is any one constituent for high refractive-index conductivity ingredients of the 1st invention whose 
refractive index of the constituent for high refractive-index conductivity ingredients after hardening is 1 .65 or 
more thru/or the 6th invention. The 8th Invention is the transparent conductive ingredient which applied any 
one constituent for high refractive-index conductivity ingredients of the 1st invention thm/or the 7th invention to 
the transparence base material. The 9th invention is a transparent conductive ingredient which any one 
constituent for high refiractlve-index conductivity ingredients of the 1st invention thnj/or the 7th invention is 
applied [ ingredient ] to a transparence base material, and makes it come to harden it. 

[0012] The 10th invention is the decrease reflector which used the hardened material of any one constituent 
for high refractive-index conductivity ingredients of the 1st invention thru/or the 7th invention into the decrease 
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reflecting layer. The 11th invention is the decrease reflector of the 10th invention characterized by the 

surface-electrical-resistance value of a decrease reflecting layer being 1012ohms or less. 

[0013] 

[Embodiment of the Invention] The constituents for high refinactive-index conductivity ingredients of this 
invention are a conductive particle, a with a refractive indexes of 2.0 or more dielectric particle, and a 
constituent that consists of a binder. In this invention, a conductive particle can give high conductivity to the 
ingredient after hardening. The conductive particle used for this invention is not limited especially if the object 
can be attained, and it can use all well-known things. For example, metallic oxides, such as a tin oxide 
(refractive index 2.0), phosphorus dope tin oxide (refiractive index 2.0), indium oxide tin (refractive index 2.0), 
antimony oxide tin (refractive index 2.1), zinc-oxide aluminum (refractive index 2.1), zinc-oxide aluminum 
(refractive index 2.1), and antimony pentoxide-zinc oxide (refractive index 2.0), are mentioned. In order to 
acquire high conductivity, tin oxide, indium oxide tin, antimony oxide tin, and zinc-oxide aluminum are 
mentioned preferably. 

[0014] As for the refractive index of a conductive particle, it is desirable that it is 1.8 or more, it is still more 
desirable that it is 1 .9 or more, and it is 3.0 or less. It is difficult for the refractive index of the ingredient after 
hardening to make it sufficiently high in less than 1 .8 refractive index. The inclination which becomes difficult 
has atomization of the conductive matter exceeding 3.0, and it becomes less easy [ atomization ] to receive. 
[0015] In this invention, a dielectric particle can give a high refractive index to the ingredient after hardening. 
The refractive index of the dielectric particle used for this invention makes it requirements to be 2.0 or more, 
and are 2.1 or more and 3.0 or less preferably. It is difficult for the refractive index of a constituent to be 
sufficiently high at less than 2.0, and for a refractive index to canry out, and the dielectric exceeding 3.0 is in 
the inclination for atomization to become difficult For example, titanium oxide (refractive indexes 2.4-2.7), 
cerium oxide (refiractive index 2.3), a zinc oxide (refractive index 2.1), a zirconium dioxide (refractive index 2.1), 
antimony oxide (refractive index 2.1), indium oxide (refractive index 2.0), etc. are mentioned. Preferably, 
titanium oxide, cerium oxide, and a zinc oxide are mentioned. 

[0016] As for the mean particle diameter of the aforementioned conductive particle and a dielectric particle, it is 
desirable that it is below light wavelength. Since transparency falls remart^ably when light wavelength was 
exceeded and a constituent is applied, it is not desirable. It is [0017] which is 0.1 micrometers or less still more 
preferably 0.2 micrometers or less especially preferably. The aforementioned dielectric particle needs to be 
contained in a constituent at a rate of the 5-100 weight section to the conductive particle 100 weight section, 
and is 10 - 70 weight section preferably [ it is desirable and ] to 10-80 weight section and a pan. The 
refractive index of the ingredient after hardening is not enough in their being under 5 weight sections, and 
since conductivity will fall remari^ably if the 1 00 weight sections are exceeded, it is not desirable. 
[0018] As for the whole product which a conductive particle occupies, in the constituent for high 
refractive-index conductivity ingredients of this invention, it is desirable that it is more than the whole product 
that a dielectric particle occupies. The product in this whole case is the summed-up value after breaking the 
addition weight of each particle by each specific gravity. Specific gravity is mentioned to "the chemistry goods 
of 13398" (Chemical Daily, 1998) etc. here with tin oxide (specific gravity 6.9), titanium oxide (specific gravity 
3.8-4.2), cerium oxide (specific gravity 7.3), a zinc oxide (specific gravity 5.47-5.61), a zirconium dioxide 
(specific gravity 5.73), antimony oxide (specific gravity 5.2-5.4), etc. Since the conductivity of the ingredient 
after hardening will fall remarkably if the conductive whole particle product becomes less than the whole 
dielectric particle product, it is not desirable. 

[0019] Moreover, the front face of a conductive particle and a dielectric particle can be embellished by various 
coupling agents etc. if needed. Organic acids, such as metal alkoxides, such as a silicon compound by which 
the organic pemnutation was canied out if considered as various coupling agents, and aluminum, titanium, a 
zirconium, antimony, a fatty acid, and a phosphoric acid, the salt of those, etc. are mentioned. Moreover, 
lightfastness can be raised by covering the front face of a dielectric particle with oxidation silicon etc. 
[0020] The spreading film can be made easy to be filled up with between particles at the time of hardening, 
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and to form with a binder, in this invention. A binder makes requirements 5-100 weight **** rare ****** to the 
conductive particle 100 weight section, and its 10-90 weight **** rare ****** js desirable. Under in 5 weight 
sections, the degree of hardness of the ingredient after hardening falls, and if the 100 weight sections are 
exceeded, conductivity will fall remarkably. 

[0021] It is not limited especially if this object can be attained as an ingredient used for a binder, and the 
organic substance, an inorganic substance, and its mixture can be used. In order to raise especially a degree 
of hardness, it is desirable that the hardenability monomer hardened with activity energy lines, such as heat or 
ultraviolet rays, and an electron ray, for a short time is included. 

[0022] As an example of the aforementioned hardenability monomer, silicon compounds, such as 
monofunctional or polyfunctional (meta) acrylic ester, and a tetra-ethoxy silane, are mentioned, for example. 
As polyfunctional (meta) acrylic ester, for example, a polyfunctional alcoholic derivative, polyethylene 
GURIKORUJI (meta) acrylate, polyurethane (meta) acrylate, etc. are mentioned. Moreover, you may have 
functional groups, such as a hydroxyl group and a phosphoric ester radical, in the structure. Although 
especially the refractive index of said binder is not limited, in order not to lower the refractive index of the 
hardened ingredient, it is desirable that it is the binder whose refractive index of the binder after hardening is 
1 .48 or more, and it is still more desirable that it is within the limits of 1.55 or more and 1 .80 or less. Since the 
refractive index of the ingredient which the refractive index hardened less than by 1.48 becomes low, it is not 
desirable. The activity of the hardenability monomer from which the refractive index of the binder after 
hardening becomes 1.55 or more gives [ as opposed to / especially / a raise in the refractive index of the 
hardened ingredient ] effectiveness. Acquisition of the hardenability monomer to which the refractive index of 
the binder after hardening will exceed 1 .80 on the other hand is not easy. 

[0023] What is necessary is just to have the polymerization initiation ability by UV inradiation as said 
photopolymerization initiator. Specifically For example, 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy - 
2-methyl- 1 -phenyl propane- 1 -ON , 2-methyl-1 -[4-(methylthio) phenyl]-2-mol FER INO propane- 1 -ON , 
Acetophenone system initiators, such as 1-[4-(2-hydroxy ethoxy) 

phenyl]-2-hydroxy-2-methyl-1-propane-1-ON; A benzoin, Benzoin system initiators, such as 2 and 
2-dimethoxy -1 and 2-bibenzyl-1-ON; A benzophenone, [4-(methyl phenylthio) phenyl] phenyl mete-non, a 
4-hydroxy benzophenone, Thioxan ton system initiators, such as benzophenone system initiator;2-chloro 
thioxan ton [, such as 4-phenylbenzo phenon, 3, 3', 4, and a 4'-tetrapod (tert-butyl peroxide carbonyl) 
benzophenone ], 2, and 4-diethyl thioxan ton, etc. can be mentioned. It is desirable to use the initiator which 
has absorption in long wavelength comparatively especially. These can be used as independent or mixture. 
Moreover, the approach of using together the reaction accelerator of adding the third dass amines, such as 
p-dimethylamino ethyl benzoate ester and p-dimethylamino isoamyl benzoate ester, depending on the class 
of polymerization initiator may be used. As for the blending ratio of coal of a polymerization initiator, it is 
desirable that it is 0.01 - 20 weight section to the hardenability component 100 weight section in a binder 
Since the surface hardness after hardening falls when the blending ratio of coal of an initiator exceeds under 
the 0.01 weight section and 20 weight sections, it is not desirable. 

[0024] In the range which does not spoil the effectiveness of this invention other than the aforementioned 
compound, other components may be included in the constituent for high refractive-index conductivity 
ingredients. Especially other components are not limited and additives, such as an inorganic bulking agent, 
inorganic or an organic pigment, a polymer and a polymerization initiator, polymerization inhibitor, an 
anti-oxidant, a dispersant, a surface active agent, light stabilizer, an optical absorption agent, and a leveling 
agent, etc. are mentioned. When canrying out especially ultraviolet curing, it is desirable that a 
photopolymerization initiator is included. Moreover, as long as it makes it dry after membrane formation in a 
wet coating method, the solvent of the amount of artDitration can be added. 

[0025] By applying the constituent for high refractive-index conductivity ingredients of this invention to a 
transparence base material, a transparent conductive ingredient can be obtained by stiffening this further 
[0026] Although not limited especially as construction material of a transparence base material, glass, 
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polyethylene terephthalate (PET), a polycarbonate (PC), a polymethyl-methacrylate (PMMA) copolymer, 
triacetyl cellulose (TAC), polyolefine (PO), a polyamide (PA), a polyvinyl chloride (PVC), etc. can be 
mentioned preferably, for example. In light transmission, transparency here is 30% or more, and is 80% or 
more still more preferably 50% or more more preferably. 

[0027] Although not limited especially as a configuration of a transparence base material, the thing of the 
shape of tabular or a film is mentioned, for example. A film-like thing is preferably mentioned from the point of 
productivity and transportability. As thickness of a film, a 10-500-micrometer thing is mentioned more 
preferably than the point of transparency and workability. 

[0028] Especially the method of application of the constituent for high refractive-index conductivity ingredients 
of this invention to a transparence base material is not limited, but can take a well-kno\Am wet coating method. 
For example, the roll coat method, a spin coat method, a dip coating method, etc. are mentioned as a typical 
thing. In these, since the roll coat method can be fomried continuously, it is more desirable than the point of 
productivity. Moreover, after fomiing a layer if needed, it can be made to harden with an exposure and heating 
of an activity energy line. The thickness of the transparence conductive layer which is the spreading film has 
desirable 0.05-20 micrometers. Since problems, such as lowering of transparency, will arise if it is difficult to 
acquire sufficient conductivity if thickness is set to less than 0.05 micrometers and it exceeds 20 micrometers, 
it is not desirable. 

[0029] By this invention, the surface-electrical-resistance value of a transparence electrical conducting 
material can be set to 1012ohms or less, and it is 1010ohms or less still more preferably. Since the antistatic 
effectiveness becomes less enough when it exceeds 1012 ohms, it is not desirable. 

[0030] Moreover, a transparence conductive layer and one or more layers of layers which have other 
functions between transparence base materials may be formed. It is not limited especially as the fomnation 
approach of a layer with other functions, but a well-known approach can be taken. For example, the wet 
coating method of the dry coating methods, such as vacuum evaporationo and a spatter, a roll coat, a spin 
coat, a spray coat, etc. is mentioned. The ingredient to be used is not limited, either and one or more kinds 
can be made to give functions, such as improvement in a degree of hardness, anti-dazzle ** Newton ring 
prevention, cutoff of the light of specific wavelength, improvement in adhesion, and color tone amendment, if 
needed. 

[0031] Moreover, since the ingredient which stiffened the constituent for high refractive-index conductivity 
ingredients of this invention combines a high refractive index and conductivity, it can make high 
optical-character ability and an antistatic function give by using as a high refractive-index layer of a decrease 
reflector 

[0032] When using the constituent for high refractive-index conductivity ingredients of this invention as a high 
refractive-index layer of a decrease reflector, it is desirable that the refractive index of the layer after hardening 
is 1.65 or more, and it is desirable that it is further 1 .65 or more and 2.50 or less. In the thing exceeding less 
than 1 .65 and 2.50, since optical-character ability falls, it is not desirable. 

[0033] A decrease reflector can be fbmied as structure of having a multilayer decrease reflecting layer 
containing the high refractive-index layer which hardens the constituent for high refractive-index conductivity 
ingredients, and is obtained on a transparence base material. For example, two-layer structure which 
becomes order from a low refractive-index layer and a high refractive-index layer from an outermost layer of 
dmm; four layer systems which consist of a low refractive-index layer, a high refractive-index layer and the 
three-tiered structure; low refractive-index layer that consists of an inside refractive-index layer, a high 
refractive-index layer, an inside refractive-index layer, and a high refractive-index layer are mentioned. The 
thing of Iwo-layer stmcture is preferably mentioned from the viewpoint of productivity, cost, and a decrease 
reflection effect. 

[0034] Although the thickness of a decrease reflecting layer changes with configurations of the class of base 
material, a configuration, and a layer, the same thickness as light wavelength or the thickness not more than it 
is desirable per layer For example, when the decrease reflector of two-layer expresses a decrease reflection 
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effect to the human light, the thickness of thickness (nm) <=200 of 125-/nH<= high refractive-index layer/nH 
and a low refractive-index layer is designed for the thickness of a high refractive-index layer as thickness (nm) 
<=165 of 100-/nL<= low refractive-index layer/nL. However, nH and nL are the refractive indexes of a high 
refractive-index layer and a low refractive-index layer, respectively. Moreover, the thing same as a 
transparence base material as the aforementioned transparent conductive ingredient can be used. 
[0035] in order to fomn a decrease reflecting layer, as a refiractive index of a low refractive-index layer, the layer 
fomned is a low refractive index from the layer [ directly under ] of it - things are made into requirements and, 
as for the refractive index, it is desirable that it is in the range of 1 .40-1 .55. It is difficult to fomn a layer hard [ it is 
difficult to acquire decrease reflection effect sufficient in wet coating when exceeding 1.55, and ] enough when 
it is less than 1.40, Moreover, the refractive index is not limited that what is necessary is just a layer with a 
refractive index lower [ an inside refractive-index layer] than the high refractive-index layer which canies out a 
laminating, and a refractive index higher than a low refiractive-index layer. 

[0036] In this invention, other decrease reflecting layers except the high refractive-index layer by the 
constituent for high refractive-index conductivity ingredients can use a well-known thing conventionally. 
[0037] As an ingredient of said low refractive-index layer, inorganic substances and fluorine-containing organic 
compounds, such as oxidation silicon, a fluoride lanthanum, magnesium fluoride, and cerous fluoride, can be 
used as independent or mixture. Moreover, a non-fluorine system monomer and a polymer can be used as a 
binder. 

[0038] Although especially the aforementioned fluorine-containing organic compound is not limited, 
monomers, such as fluorine-containing (meta) acrylic ester of many organic functions, fluorine-containing 
itaconic-acid ester, a fluorine-containing maleate, and a fluorine-containing silicon compound, those polymers, 
etc. are mentioned, for example. The thing of structure which has the polymerization nature machine of 
monofunctional and many organic functions as a monomer Is mentioned, and fluorine-containing (meta) 
acrylic ester is more desirable than a reactant viewpoint. An acrylic (meta) means an acrylic and/or 
methacrylic one here. Especially polyfunctional fluorine-containing (meta) acrylic ester is more desirable than 
the point of a degree of hardness and a refinactive index. The layer of a low refractive index and a high degree 
of hardness can be made to fonri by stiffening these fluorine-containing organic compound. 
[0039] As the aforementioned monofunctional fluorine-containing (meta) acrylic ester, 1-(meta) AKURIRO 
yloxy-1-perfluoroaIkyl methane, l-(meta) AKURIRO yloxy-2-perfluoroalkyl ethane, etc. are mentioned, for 
example. As for a perfluoroalkyi radical, the shape of the shape of a carbon number 1 thru/or a straight chain 
of 8 and branching and an annular thing are mentioned. 

[0040] As the aforementioned polyfunctional fluorine-containing (meta) acrylic ester, the fluorine-containing 
(meta) acrylic ester of two organic functions thru/or four organic functions is mentioned preferably, the - inside 

- two - organic functions - fluorine-containing (meta) - acrylic ester - ****** - for example - one - Iwo - Jl - 
(meth)acryloyloxy - three - perfluoroalkyi - butane - two - hydroxy one - one - H - one - H ~ two - H - three 

- H ~ three - H - perfluoroalkyi - two ~ ' - two - ' - a screw - {(meta) - acryloyi - oxymethyl -} - propionate - 
alpha - omega - J I (meta) - acryloyi - oxymethyl - perfluoro - an alkane - etc. - desirable - it can mention . 
As for a perfluoroalkyi radical, the shape of the shape of a carbon number 1 thru/or a straight chain of 1 1 and 
branching and an annular thing are mentioned, and, as for ****** and a perfluoro alkane radical, a straight 
chain-like thing is mentioned preferably. These Jl (meta) acrylic ester can be used as independent or mixture 
on the occasion of an activity. 

[0041] As fluorine-containing polyfunctional (meta) acrylic ester other than the further aforementioned 2 
organic functions, the fluorine-containing polyfunctional (meta) acrylic ester of three organic functions and four 
organic functions is mentioned, this ~ three - organic functions - fluorine-containing - polyfunctional (meta) - 
acrylic ester - an example - ****** - for example - two - (meth)acryloyloxy - one - H - one - H - two - H - 
three - H - three - H - perfluoroalkyi - two - ' - two - ' - a screw ~ {(meta) - acryloyi ~ oxymethyl -} - 
propionate - etc. - mentioning - having . As for a perfluoroalkyi radical, the shape of the shape of a carbon 
number 1 thru/or a straight chain of 11 and branching and an annular thing are mentioned preferably. 
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[0042] Moreover, as an example of the fluorine-containing polyfunctional (meta) acrylic ester of four organic 
functions, they are alpha, beta, y, and omega-tetra-(meth)acryloyloxy. - An alphaH, alphaH, betaH, gammaH, 
gammaH, xH, xH and yH, onnegaH, and omegaH-perfluoro alkane etc. can be mentioned preferably. As for a 
perfluoro alkane radical, the thing of the shape of a carbon number 1 thru/or a straight chain of 14 is 
mentioned preferably. On the occasion of an activity, the aforementioned fluorine-containing polyfunctional 
(meta) acrylic ester can be used as independent or mixture. 

[0043] As a concrete example of the aforementioned fluorine-containing silicon compound, trimethoxysilane 
(1 H, 1H, 2H, 2H-perfluoroalkyl) etc. can be mentioned preferably. As for a perfluoroalkyi radical, the shape of 
the shape of a cartDon number 1 thru/or a straight chain of 10 and branching and an annular thing are 
mentioned preferably. 

[0044] As a polymer of the aforementioned fluorine-containing organic compound, a straight chain-like 
polymers [, such as a homopolymer of the aforementioned monofunctional fluorine-containing monomer, a 
copolymer, or a copolymer with the monomer \A*iich does not contain a fluorine, ], polymer [ which includes a 
ring and heterocycle in a chain ], annular polymer, and tandem-type polymer etc. is mentioned. 
[0045] As the aforementioned non-fluorine system monomer, a well-known thing can be used conventionally. 
For example, silicon compounds, such as acrylic ester (meta) of monofunctional or many organic functions 
and a tetra-ethoxy silane, etc. are mentioned. 

[0046] Moreover, in the range which does not spoil the effectiveness of this invention other than the 
aforementioned compound, other components may be included in decrease reflecting layers, such as a low 
refractive-index layer. Especially other components are not limited and additives, such as an inorganic bulking 
agent, inorganic or an organic pigment, a polymer and a polymerization initiator, polymerization inhibitor, an 
antl-oxidant, a dispersant, a surface active agent, light stabilizer, an optical absorption agent, and a leveling 
agent, etc. are mentioned. When canrying out especially ultraviolet curing, it is desirable to use a 
photopolymerization initiator Moreover, as long as it makes it dry after membrane fonmatlon in a wet coating 
method, the solvent of the amount of ariDitration can be added. 

[0047] After applying and fomiing membranes to a base material with a wet coating method, decrease 
reflecting layers, such as a high refiractive-index layer by the constituent for high refractive-Index conductivity 
ingredients and a low refractive-index layer using said compound, and an inside refractive-Index layer, can 
, perform a hardening reaction if needed with an exposure and heating of heat, ultraviolet rays, an electron ray, 
etc. of an activity energy line, and can form a layer. Moreover, in the case of the constituent containing a 
solvent, a solvent can be dried before performing a hardening reaction. 

[0048] What is necessary is just to have the polymerization initiation ability by UV inradlation as said 
photopolymerization initiator Specifically For example, 1 -hydroxy cydohexyl phenyl ketone, 2-hydroxy - 
2-methyl-1-phenyl propane-1-ON, 2-methyH-[4-(methylthio) phenyl]-2-mol FERINO propane-1-ON, 
Acetophenone system initiators, such as 1-[4-(2-hydroxy ethoxy) 

phenyl]-2-hydroxy-2-methyH-propane-1-ON; A benzoin, Benzoin system initiators, such as 2 and 
2-dimethoxy -1 and 2-blbenzyl-1-ON; A benzophenone, [4-(methyl phenylthio) phenyl] phenyl meta-non, a 
4-hydroxy benzophenone, Thioxan ton system initiators, such as benzophenone system initiator;2-chloro 
thioxan ton [, such as 4-phenylbenzo phenon, 3, 3', 4, and a 4'-tetrapod (tert-butyl peroxide carbonyl) 
benzophenone ], 2, and 4-diethyl thioxan ton, etc. can be mentioned. These can be used as Independent or 
mixture. Moreover, the approach of using together the reaction accelerator of adding the third class amines, 
such as p-dimethylamino ethyl benzoate ester and p-dimethylamino isoamyl benzoate ester, depending on 
the class of polymerization initiator may be used. As fertile blending ratio of coal of a polymerization initiator, it 
is desirable that it is 0.01 - 20 weight section to the hardenability component 100 weight section of a decrease 
reflecting layer Since the surface hardness after hardening falls when the blending ratio of coal of an initiator 
is under the 0.01 weight section, a refractive index rises when 20 weight sections are exceeded and 
polymerization hardening is earned out, and a desired decrease reflecting layer cannot be fornned, it is not 
desirable. 
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[0049] Said spreading can use the method of application of wet coating usually used. Specifically, the roll coat 
method, a dip coating method, a spin coat method, etc. are mentioned. When mass-production nature is 
taken into consideration, the roll coat method is desirable. It applies so that the thickness after desiccation and 
hardening may turn into predetennined thickness by these approaches. 

[0050] For example, the class of black light used when UV in^adiation performs a hardening reaction will not 
be limited especially if generally used, for example, a low pressure mercury lamp, a high-pressure 
mercury-vapor lamp, an ultrahigh pressure mercury lamp, a metal halide lamp, a xenon lamp, etc. are 
mentioned. As conditions for UV irradiation, 10 or more mJs of quantity of radiation are desirable, and its 100 
or more mJs are still more desirable. Since sufficient surface hardness is not obtained after polymerization 
hardening when there is less quantity of radiation than 10mJ(s), it is not desirable. Moreover, after 
polymerization hardening, postcure by UV in^adiation may be performed once [ further ] or more. As for the 
oxygen density at the time of UV inBdiation, it is desirable to hold down the time of polymerization hardening 
and postcure to 1000 ppm or less by blowing inert gas, such as nitrogen and an argon. 
[0051] Even after forming layers, such as a low refractive-index layer, as a surface-electrical-resistance value 
of a decrease reflecting layer on the layer which consists of a conductive high refractive-index constituent, it is 
desirable that it is 1012ohms or less, and it is still more desirable that it is 1010ohms or less. Since the 
antistatic effectiveness becomes less enough when it exceeds 1012 ohms, it is not desirable. 
[0052] Furthemnore, an one or more-layer layer can be fomried between a transparence base material and a 
decrease reflecting layer. This layer can use an inorganic substance, the organic substance, or such mixture. 
The thickness has desirable 0.005-30 micrometers, and espedally the formation approach of a layer is not 
limited. Moreover, one or more kinds of functions, such as cutoff of the light of specific wavelength, such as 
improvement in a degree of hardness, anthdazzle ** Newton ring prevention, an ultraviolet-rays region, and a 
near infirared ray region, improvement in the adhesion between layers, and color tone amendment, can be 
given to these layers. When canrying out a laminating more than two-layer, a function which is different in each 
may be given. Grant of each function can use a well-known approach. It is desirable to prepare the rebound 
ace court layer especially aiming at improvement in a degree of hardness. 

[0053] For example, when preparing a rebound ace court layer, an inorganic material, organic materials, or 
such mixture can be used. As an organic material used, hardened materials, such as silicon compounds, 
such as many organic functions or monofunctional acrylic ester (meta), and a tetra-ethoxy silane, are 
mentioned, for example. It is more desirable than the viewpoint of coexistence of productivity and a degree of 
hardness that it is especially the polymerization hardened material of an ultraviolet-rays hardenability 
polyfunctional acrylate monomer constituent. 

[0054] It is not limited especially as said ultraviolet-rays hardenability polyfunctional acrylate monomer 
constituent, and the component of remaining as it is or others can be added, and the thing which mixed one or 
more kinds of well-known ultraviolet-rays hardenability polyfunctional acrylate monomers, or well-known 
ultraviolet-rays hardenability rebound ace court material can be used. As an uKraviolet-rays hardenability 
polyfunctional acrylate monomer Although not limited especially, for example Dipentaerythritol hexaacrylate, 
Tetramethylolmethane tetraacrylate, tetramethylolmethane triacrylate, Pentaerythritol pentaacrylate, 
trimethylolpropane triacrylate, Polyfunctional alcoholic derivatives, such as 1 ,6-hexanediol diacrylate, 1, and 
6-screw (3-acryloyloxy-2-hydroxy propyloxy) hexane, polyethylene-glycol diacrylate, polyurethane acrylate, 
etc. are mentioned. 

[0055] In the range which does not spoil the effectiveness of this invention other than the aforementioned 
compound, other components may be included in a rebound ace court layer. Especially other components 
are not limited and additives, such as inorganic or an organic bulking agent, inorganic or an organic particle, 
inorganic or an organic pigment, a polymer and a polymerization initiator, polymerization inhibitor, an 
anti-oxidant, a dispersant, a surface active agent, light stabilizer, an optical absorption agent, and a leveling 
agent, etc. are mentioned. When canrying out especially ultraviolet curing, it is desirable to use a 
photopolymerization initiator. Moreover, as long as it makes it dry after membrane fomnation in a wet coating 
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method, the solvent of the amount of arbitration can be added. 

[0056] Moreover, especially the fomnation approach of a layer can be formed by the general wet coat methods, 
such as a roll coat and a die coat, \Nhen it is not limited but an organic material is used. The formed layer can 
perform a hardening reaction by the activity energy-line exposure of heating, an ultraviolet rays, an electron 
ray, etc., etc. if needed. 

[0057] The aforementioned decrease reflector can be used for the application which needs a decrease 
reflection effect, high light transmission, and antistatic ability. It can use in order to suppress a surface echo of 
an electronic image display device especially. In using for these applications, it prepares a glue line in the field 
which does not fomi the decrease reflecting layer of a decrease reflector beforehand, and it sticks on an 
object and can use for it. Although not limited especially as an ingredient used for a glue line, an acrylic binder, 
ultraviolet curing mold adhesives, heat-curing mold adhesives, etc. can be mentioned, for example. Moreover, 
one or more kinds of functions, such as cutoff of the light of specific wavelength, improvement in contrast, and 
color tone amendment, can be given to this glue line. 

[0058] As the aforementioned electronic image display device, the Braun tube, a plasma display (PDP), a 
liquid crystal display, etc. can be mentioned, for example. It can be made to be able to stick through a glue line 
and can use so that the field which does not form the decrease reflecting layer of a decrease reflector may 
touch the transparent material arranged in direct or a firont face to this firont face. 



EXAMPLE 



[Example] Hereafter, based on an example, it explains to a detail further. 

As an example 1 conductivity particle, 0.05 micrometers of mean diameters, a refractive Index 2.0, the indium 
oxide tin particle of specific gravity 6.5 it abbreviates to an ITO particle hereafter - As the 10 % of the weight 
ethanol dispersion-liquid 70 weight section and a dielectric particle, the mean particle diameter of 0.07 
micrometers, A refractive index 2.3, the 10-% of the weight isopropanol (IRA) dispersion-liquid 30 weight 
section of the cerium oxide particle of specific gravity 7.3, The tetramethylolmethane triacrylate 2 weight 
section and the photopolymerization initiator (product made from trade name "IRGACURE 907" tiba special 
tee KEMIKARUZU) 0.1 weight section were mixed as a binder, and Constituent A (the constituent A for high 
refractive-index conductivity ingredients) was produced. 

[0060] The thickness of a layer was adjusted and applied so that the wavelength of the light which shows 
lambda/4 for the obtained constituent A by desiccation thickness by the dip coater (Japan cedar Yamamoto 
physicochemistry device incorporated company make) on the acrylic board (a trade name 
"DERAGURASUA", Asahi Chemical Industry Co., Ltd. make) of 2mm in thickness and a refractive index 1.49 
might be set to about 550nm. It hardened by in^adiating [ at 90 degrees C / for 1 minute ] the ultraviolet rays of 
400mJ alter desiccation using 120W high-pressure mercury-vapor lamp under nitrogen-gas-atmosphere 
mind with a black light (Iwasaki Electric Co., Ltd. make), and the transparent conductive ingredient A was 
produced. 

[0061] The refractive index after hardening of a constituent, the refractive index after hardening of a binder, 
and the surface-electrical-resistance value were measured by the following approaches, and the result was 
shown in a table 1 . The refractive index after hardening of a constituent: 400-700nm 5 degrees and -5-degree 
regular-reflection spectrum were measured for what damaged the rear face of a transparent conductive 
ingredient with the sandpaper, and was smeared away in the black coatings with the spectrophotometer 
("U-best 50", Jasco Corp. make). According to the following fonnulas 1, the refractive index was calculated 
flfTom the maximum reflectance Rmax read in the reflectance spectrum. 
[0062] 
[Equation 1] 
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1.49- (»ie«®»ta(DlI«f*)' 



2 

X 100 (SCI) 



[0063] The refractive index after hardening of a binder: The sample which applied the constituent except a 
conductive particle and a dielectric particle to the PET film (a trade name "A4100", Toyobo Co., Ltd. make) of 
188 micrometers in thickness and a refractive index 1.64, and was hardened was created. 400-700nm 5 
degrees and -5-degree regular-reflection spectrum were measured for what damaged the rear face with the 
sandpaper and was smeared away in the black coatings v^th the spectrophotometer C'U-best 50", Jasco Corp. 
make). According to the following fomiulas 2, the refractive index was calculated from the minimum reflection 
factor Rmin read in the reflectance spectrum. 
[0064] 
[Equation 2] 



1 .64- (/ <-<>4r— ©mfciftiojBSf *> * 



2 

X 100 <SC2) 



1.64-h (/ W>y-CD«<t«<oa5r*)' 

[0065] Surface-electrical-resistance value: The surface-electrical-resistance value of a transparent conductive 
ingredient was measured with the surface-electrical-resistance plan C'DSMBIOS", Toa Electronics, Lid. make). 
[0066] Constituent B (the constituent B for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient B were produced like the example 1 except having used the 10-% of the weight ethanol 
dispersion-liquid 30 weight section of the titanium oxide particle of 0.04 micrometers of mean diameters, a 
refractive index 2.5, and specific gravity 4.9 as an example 2 dielectric particle. The refractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1 , and the result was shown in a table 1 . 

[0067] Constituent C (the constituent C for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient C were produced like the example 1 except having used the 1 0-% of the weight toluene 
dispersion liquid of the antimony oxide tin particle (it abbreviates to an ATO particle hereafter.) of 0.05 
micrometers of mean diameters, a refinacBve index 2.1, and specific gravity 5.2 as an example 3 conductivity 
particle. The refractive index and surface-electrical-resistance value after hardening of a binder and the 
obtained constituent were measured by the same approach as an example 1 , and the result was shown in a 
table 1. 

[0068] Constituent D (the constituent D for high refinactive-index conductivity ingredients) and the transparent 
conductive ingredient D were produced like the example 1 except having used the 10-% of the weight IPA 
dispersion liquid of the tin oxide partide of the mean particle diameter of 0.03 micrometers, a refractive index 
2.0, and spedfic gravity 6.9 as an example 4 conductivity partide, and having used the 10-% of the weight 
ethanol dispersion liquid of the zinc-oxide partide of the mean partide diameter of 0.04 micrometers, a 
refractive index 2.1, and specific gravity 5.5 as a dielectric partide. The refractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1 , and the result was shown in a table 1. 

[0069] Constituent E (the constituent E for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient E were produced for DESORAITO Z9001 (product made from JSR, Inc.) of a refractive 
index 1 .59 like the example 1 as example 5 binder except **** for 2 weight sections. The refractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1 , and the result was shown in a table 1. 

[0070] Constituent F (the constituent F for high refractive-index conductivity ingredients) and the transparent 
conductive ingredient F were produced like the example 1 except having used the 10-% of the weight IPA 
dispersion-liquid 40 weight section of a cerium oxide particle as an example 6 conductivity partide as the 
1 0-% of the weight ethanol dispersion-liquid 60 weight section of an ITO particle, and a dielectric particle. The 
refractive index and surface-electrical-resistance value after hardening of a binder and the obtained 
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constituent were measured by the same approach as an example 1 , and the result was shown in a table 1 . 
[0071] The tetramethylolmethane triacrylate 2 weight section and the photopolymerization initiator (product 
made from trade name "IRGACURE 907" tiba special tee KEMIKARUZU) 0.1 weight section were mixed as 
the 10-% of the weight ethanol dispersion-liquid 100 weight section of the ITO particle of 0.05 micrometers of 
example of comparison 1 mean diameters, and a binder, and Constituent G (the constituent G for conductive 
ingredients) and the transparent conductive ingredient G were produced. The refractive index and 
surface-electrical-resistance value after hardening of a binder and the obtained constituent were measured by 
the same approach as an example 1 , and the result v\/as shown in a table 1 . 

[0072] The tetramethylolmethane triacrylate 2 weight section and the photopolymerization initiator (product 
made from trade name "IRGACURE 907" tiba spedal tee KEMIKARUZU) 0.1 weight section were mixed as 
the 10-% of the weight isopropanol dispersion-liquid 100 weight section of the cerium oxide pari:icle of 20.07 
micrometers of examples of a comparison, and a binder, and Constituent H and the transparent material H 
were produced. The refractive index and surface-electrical-resistance value after hardening of a binder and 
the obtained constituent v^re measured by the same approach as an example 1 , and the result was shown in 
a table 1 . 

[0073] Constituent I and the transparent material I were produced like the example 1 except having used the 
10-% of the weight I PA dispersion-liquid 70 weight section of a cerium oxide partide with a mean partide 
diameter of 0.07 micrometers as an example of comparison 3 conductivity partide as the 1 0-% of the weight 
ethanol dispersion-liquid 30 weight section of an ITO partide with a mean particle diameter of 0.05 
micrometers, and a dielectric partide. The refractive index and surface-electrical-resistance value after 
hardening of a binder and the obtained constituent were measured by the same approach as an example 1 , 
and the result was shown in a table 1 . 
[0074] 
[A table 1] 
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[0075] A refractive index becomes 1 .65 or more and the hardened material of the constituent in an example 1 
thru/or an example 6 is a high refractive index. Moreover, the surface-electrical-resistance value is in the 
range of 109-1 01 2ohm, and shows sufficient surface-electrical-resistance value for electrification prevention. 
To it, in the example 1 of a comparison, a refractive index is as low as 1 .61 , and 1014 ohms and the antistatic 
effectiveness are not acquired for the surface-electrical-resistance value in the example 2 of a comparison. In 
the example 3 of a comparison, although a refractive index is high, the antistatic effectiveness is not fully 
acquired. 
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[0076] The example 1 (low refractive-index layer coating liquid for decrease reflectors) of manufacture 
1, 2, 9, 10-tetra-acryloyloxy - 4, 4, 5, 5, 6, 6, 7, and 7-octafluoro decane 50 weight section, The 30% 
dispersion-liquid (trade name "XBA-ST" Nissan chemistry incorporated company make) 120 weight section of 
silica gel particles, 2', 2'-screw (meta) (acryloyl oxymethyl) propionic acid (2-hydroxy) - 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 
9, 9, 1 0, 1 0, 1 1 , 11 , and 1 1-nonadeca fluoro undecyl, Ten weight sections, the butyl alcohol 900 weight section, 
and the photopolymerization initiator (trade name "KAYACURE BMS", Nippon Kayaku Co., Ltd. make) 5 
weight section were mixed, and the low refractive-index layer coating liquid for decrease reflectors was 
prepared. 

[0077] The example 2 (rebound ace court layer coating liquid for decrease reflectors) of manufacture 
The dipentaerythritol hexaacrylate 70 weight section, the thoria krill acid tetramethylolmethanes 20 and 1, the 
6-screw (3-acryloyloxy-2-hydroxy propyloxy) hexane 30 weight section, the photopolymerization initiator 
(product made firom trade name "IRGACURE 184" tiba special tee KEMIKARUZU) 4 weight section, and the 
IPA100 weight section were mixed, and the rebound ace court layer coating liquid for decrease reflectors 
(HC-1) was prepared. 

[0078] On the PET film (a trade name "A4100", Toyobo Co., Ltd. make) whose example 7 thickness is 188 
micrometers, the rebound ace court layer coating liquid for decrease reflectors (HC-1) prepared in the 
example 2 of manufacture was applied so that it might become about 4 micrometers of desiccation thickness 
by the bar coating machine, and It hardened by inradiating the ultraviolet rays of 400mJ(s) using a black light 
(the Iwasaki Electric Co., Ltd. make, 120W high-pressure mercury-vapor lamp), and the rebound ace court 
processing PET film was produced. 

[0079] It hardened by adjusting the thickness of a layer and inradiating the ultraviolet rays of 400mJ after 
spreading using a black light (It being 1 20W high-pressure mercury-vapor lamp under the Iwasaki Electric Co., 
Ltd. make and nltrogen-gas-atmosphere mind) so that the wavelength of the light which shows lambda/4 by 
desiccation thickness may be set to about 550nm in the constituent A moreover prepared in the example 1 by 
the dip coater (Japan cedar Yamamoto physicochemistry device incorporated company make). The decrease 
reflector was produced, when it applied and desiccation thickness hardened it similarly on it, respectively, after 
adjusting the low refractive-index layer coating liquid for decrease reflectors prepared in the example 1 of 
manufacture, as 550nm shows the minimum reflection factor. 

[0080] The minimum reflection factor and surface-electrical-resistance value of a decrease reflector which 
were acquired were measured as follows. The result was shown in a table 2, respectively. 
The minimum reflection factor: 400-700nm 5 degrees and -5-degree regular-reflection spectrum were 
measured for what damaged the rear face of a conductive decrease reflector with the sandpaper, and was 
smeared away in the black coatings with the spectrophotometer ("U-best 50", Jasco Corp. make). And the 
minimal value of a reflection factor was read in the reflectance spectrum, and It considered as the minimum 
reflection factor. 

Surface-electrical-resistance value: It measured with the surface-electrical-resistance meter ("DSM8103", Toa 
Electronics, Ltd. make). 

[0081] The decrease reflector was produced like the example 7 except having replaced with the example 8 - 
the 12 constituent A, and having used the constituent (B, C, D, E, F), respectively. Moreover, measurement of 
the minimum reflection factor of a decrease reflector and a surface-electrical-resistance value was perfomned 
like the example 7. The result was shown In a table 2, respectively. 

[0082] The decrease reflector was produced like the example 7 except having replaced with the example 4 of 
a comparison - the 6 constituent A, and having used the constituent (G, H, I), respectively. Moreover, 
measurement of the minimum reflection factor of a decrease reflector and a surface-electrical-resistance 
value was perfonned like the example 7. The result was shown in a table 2, respectively. 
[0083] 
[A table 2] 
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[0084] In an example 7 thm/or an exannple 12, the manufactured decrease reflector has the 1% or less of the 
minimum reflection factors, and an antistatic function. To it, in the example 4 of a comparison, a reflection 
factor is high, and antistatic ability comes out enough and it tums out by the examples 5 and 6 of a 
comparison that there is nothing. 
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